Tuberculosis is associated with a down-modulatory lung immune response that impairs Th1-type immunity.
Immune mediators associated with human tuberculosis (TB) remain poorly defined. This study quantified levels of lung immune mediator gene expression at the time of diagnosis and during anti-TB treatment using cells obtained by induced sputum. Upon comparison to patients with other infectious lung diseases and volunteers, active pulmonary TB cases expressed significantly higher levels of mediators that counteract Th1-type and innate immunity. Despite the concomitant heightened levels of Th1-type mediators, immune activation may be rendered ineffectual by high levels of intracellular (SOCS and IRAK-M) and extracellular (IL-10 and TGF-betaRII, IL-1Rn, and IDO) immune suppressive mediators. These modulators are a direct response to Mycobacterium tuberculosis as, by day 30 of anti-TB treatment, many suppressive factors declined to that of controls whereas most Th1-type and innate immune mediators rose above pretreatment levels. Challenge of human immune cells with M. tuberculosis in vitro up-regulated these immune modulators as well. The observed low levels of NO synthase-2 produced by alveolar macrophages at TB diagnosis, along with the heightened amounts of suppressive mediators, support the conclusion that M. tuberculosis actively promotes down-modulatory mediators to counteract Th1-type and innate immunity as an immunopathological strategy. Our data highlight the potential application of immune mediators as surrogate markers for TB diagnosis or treatment response.